Interactions between G-actin and myosin subfragment 1: immunochemical probing of the NH2-terminal segment on actin.
The role of the N-terminal segment of actin in myosin-induced polymerization of G-actin was studied by using peptide antibodies directed against the first seven N-terminal residues of alpha-skeletal actin. Light scattering, fluorescence, and analytical ultracentrifugation experiments showed that the Fab fragments of these antibodies inhibited the polymerization of G-actin by myosin subfragment 1 (S-1) by inhibiting the binding of these proteins to each other. Fluorescence measurements using actin labeled with pyrenyliodoacetamide revealed that Fab inhibited the initial step in the binding of S-1 to G-actin. It is deduced from these results and from other literature data that the initial contact between G-actin and S-1 involves residues 1-7 on actin and residues 633-642 on the S-1 heavy chain. This interaction appears to be of major importance for the binding of S-1 and G-actin. The presence of additional myosin contact sites on G-actin was indicated by concentration-dependent recovery of S-1 binding to G-actin without displacement of Fab. The reduced Fab inhibition of S-1 binding to polymerizing and polymerized actin is consistent with the tightening of acto-S-1 binding at these sites or the creation of new sites upon formation of F-actin.